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The Problem Everyone Missed

For decades, climate science has centered around a single number: Global Mean Surface Temperature

(GMST). This number, reported in degrees Celsius, forms the basis for the "1.5°C target," claims about

"global warming," and trillions of dollars in policy decisions. But a careful examination reveals a

shocking truth: this number is not actually a temperature, and it cannot represent any real physical

property of Earth's climate system.

This is not a minor technical quibble. It is a fundamental error that completely undermines the scientific

foundation of modern climate policy.

What GMST Claims to Be vs. What It Actually Is

The Official Story: The Intergovernmental Panel on Climate Change (IPCC) defines GMST as the

"estimated global average of near-surface air temperatures over land and sea ice, and sea surface

temperature over ice-free ocean regions." It's presented as Earth's "global temperature" and treated

as a fundamental measure of planetary warming.

The Reality: GMST is an arbitrary mathematical average of incompatible measurements, calculated

using methods that have no basis in physics. Here is why this matters.

Problem #1: You Cannot Average Different Things and Call It Temperature

Imagine a doctor trying to assess your health by averaging your body temperature with the

temperature of your coffee. That is exactly what GMST does with Earth.

Over land: GMST uses air temperature measured 2 meters above the surface Over ocean: GMST

uses water temperature measured anywhere from micrometers to 15 meters below the surface

These are not the same physical quantity. Air and water have completely different thermal properties—

water can store about 4,000 times more heat energy per degree than air. Mixing air and water

temperatures is like averaging apples and elephants: mathematically possible, but physically

meaningless.

Problem #2: The Measurement Depths Are All Over the Place

Even worse, the "surface" temperature measurements come from wildly different locations:

Air temperature: 2 meters above ground

Modern buoy data: 20-30 centimeters underwater

Ship engine intake data: 5-15 meters underwater (with a warm bias from engine heat)

Satellite infrared: Top 10 micrometers of ocean surface



Historical bucket data: Actual surface water (but cooled during measurement)

So GMST is averaging temperatures from 2 meters above the surface to 15 meters below it, across

different substances, using measurement methods that have changed dramatically over time. No

physical law governs such a calculation.

Problem #3: Wrong Weighting System

GMST weights different regions by their surface area. But for thermal energy—what we actually care

about when discussing "global warming"—this makes no physical sense.

Consider the thermal mass (how much energy different parts of Earth can store):

Ocean mixed layer: ~67 times more heat capacity per unit area than land

Atmosphere: ~5 times more heat capacity per unit area than land surface

Land surface: Least heat capacity per unit area

Using area weighting is like calculating a company's financial health by giving equal weight to a $1

transaction and a $1 million transaction just because they each represent "one transaction." It

completely ignores what actually matters.

Problem #4: The Averaging Method Is Arbitrary

Even if we fixed the weighting problem, climate science still faces a fundamental question: which type

of average should we use?

The IPCC uses arithmetic averaging (add up all values and divide by the count). But physics uses

different averages for different purposes:

For radiative energy: Fourth-power averaging (because radiative flux follows the Stefan-

Boltzmann law: Energy ∝ Temperature⁴)

For kinetic energy: Root-mean-square averaging (because kinetic energy ∝ Temperature²)

For chemical reactions: Exponential weighting (because reaction rates follow the Arrhenius

equation)

Here is the kicker: different averaging methods produce opposite trends from the same data. You

can take identical temperature measurements and show "warming," "cooling," or "no change"

depending solely on which mathematically valid averaging method you choose.

Problem #5: Real Physics Doesn't Have Arbitrary Choices

This brings us to the fundamental issue. In physics, real properties of physical systems don't depend

on arbitrary human choices:

Mass is mass, regardless of how you measure it

Energy is energy, regardless of your calculation method

Electric charge is charge, regardless of your coordinate system

But GMST depends entirely on arbitrary choices:

Choice of arithmetic vs. other averaging methods: Arbitrary



Choice of area vs. thermal mass weighting: Arbitrary

Choice of mixing air and water temperatures: Arbitrary

Choice of measurement depths and methods: Arbitrary

If a quantity depends on arbitrary choices, it is not a real physical property.

The Mathematical Impossibility

Since different calculation methods produce different trends from the same physical data—including

opposite directions of change—GMST trends do not represent real physical changes. They represent

artifacts of calculation methodology.

Think about it: if you can make the same temperature data show either "global warming" or "global

cooling" just by changing your averaging method, then the "trend" is not telling us about Earth's

climate—it is telling us about calculation choices.

What This Means for Climate Science and Policy

The implications are staggering:

GMST is not a temperature despite being labeled in °C. It is an arbitrary index number with no more

physical meaning than a stock market index.

The "1.5°C target" is based on a specific calculation method that could be changed at will. There is

no physical threshold that corresponds to this number.

Claims about "global warming" trends are analyzing mathematical artifacts rather than physical

reality.

Trillions in policy spending are justified by changes in an arbitrary calculation that does not represent

any real physical property of Earth's climate system.

How Did This Happen?

This appears to be a case of historical accident becoming institutionalized. Early climate

measurements used simple arithmetic averaging because it was computationally easy in the pre-

computer era. As climate science developed, this method became entrenched through:

Path dependence: Changing would break continuity with historical records

Institutional inertia: Too much investment in existing methodology to admit fundamental

problems

Communication convenience: Simple averages are easier to explain to policymakers

Groupthink: Critical examination was discouraged once the method became standard

What Real Climate Science Would Look Like

Instead of relying on arbitrary averages, climate science should track actual physical quantities:

Ocean heat content: The total thermal energy stored in oceans (objectively measurable)

Ice mass balance: The actual mass of ice gained or lost (objectively measurable)



Atmospheric energy content: The thermal energy in the atmosphere (objectively measurable)

Regional temperature patterns: Actual temperatures at specific locations (objectively

measurable)

These quantities have unique, physics-based definitions that don't depend on arbitrary calculation

choices.

The Path Forward

This analysis does not mean climate change is not real or important. It means we must base climate

science on actual physics rather than arbitrary conventions.

We must:

1. Acknowledge that GMST is a conventional index, not a physical temperature

2. Develop new metrics based on real thermodynamic properties

3. Re-examine decades of conclusions based on GMST trends

4. Reform climate policy to focus on physically meaningful quantities

Conclusion

The Global Mean Surface Temperature that dominates climate science and policy is neither global, nor

mean (in any physically meaningful sense), nor surface (since measurements span from 2 meters

above to 15 meters below the surface), nor temperature (since it arbitrarily mixes incompatible

measurements).

It is time for climate science to acknowledge this fundamental error and rebuild its foundation on actual

physics rather than mathematical artifacts. The stakes are too high—both scientifically and

economically—to continue building policy on a number that does not represent physical reality.

Real science demands that we measure what actually exists, not what we arbitrarily choose to

calculate.
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